
PATENT SPECIFICATION  (11)  1 485 800 (21) Application No. 56250/74  (22)
Fil d 31 Dec. 1974  (19) (44) Complete Specification published 14 Sept.
1977 (51) INT. [err] B63H 23/30 (52) Index at acceptance B7V  32D2 32H F2C
1C12A 1C4B1 1C9B2 F2L  4B 5M2 8B2U 8B3B 9A1 9B3 (72) Inventors TADAMASA
NOGUCHL MASAO MATSUURA and SENZOU EHATA (54) TWIN-SHAFT Z TYPE PROPELLING
MEANS FOR A TUG BOAT (71)   We, NHGATA ENGINEERING CO.,   Referring to Fig.
1, reference numeral 1 LTD., a Japanese company, of No. 4-1,  designates a
twin shaft Z type propelling Kasumigaseki 1-chome, Chiyoda-ku, Tokyo, means
consisting of two propellers, each of Japan, do hereby declare the
invention, for  which is adapted to generate thrust as repre- 5 which we
pray that a patent may be granted  sented by vectors [err]. The resultant
thrust 50 to us, and the method by which it is to be  of these two
components [err] is represented performed, to be particularly described in
by a vector F. Thus, where the shafts are and by the following statement: -
inclined at an angle [err] with respect to the The present invention
relates to a twin-  longitudinal direction of the hull, the resul- 10 shaft
Z type propelling means for tug boats, tant vector F is given by the
following 55 and more particularly to such propelling  equation. means
which can provide a propeller revolu- tion speed slower than the sped that
could          [err] be obtained at the minimum revolution speed 15 of main
engine, through slipping of a clutch    It will be understood, when the tug
boat 60 means, thereby improving the manoeuvra-  must be manoeuvred at a
speed lower than bility of the tug boat.                that which could be
obtained by vectors [err] As is well known to those skilled in the  which
corresponds to the minimum speed art, tug boats much perform various speci-
of the main engine, the angle [err] is adjusted 20 fic functions such as
standing change of to provide fine adjustment of the resultant 65 front,
lateral or aslant movement and dead-  thrust F. slow going ahead or astern,
in order to work    This way of controlling the thrust is, how- in limited
port area.                  ever, inconvenient in that the violent flow
These functions have been performed, in  of water orientated laterally of
the tug boat 25 conventional tug boats having so called  tends, for
example, to sweep away small 70 Z type propelling means with twin shafts,
by  boats therearound, or make these boats controlling the direction of
thrusts of two  crash into each other or cut fishing nets. shafts. Fig. 1
is a schematic illustration    It is therefore an object of the invention
showing the manner in which conventional to provide improved twin-shaft Z
type pro- 30 twin-shaft Z type propelling means are con- pelling means for
a tug boat in which dead- 75 trolled to provide dead-slow operation. For
slow going is performed without changing dead-slow going, the propellers
must be  the orientation of the propellers. orientated to diverge as shown
in Fig. 1 so    Another object of the invention is to as to relieve part of
their thrusts outwardly, provide an improved twin-shaft Z type pro- 35
since dead-slow going is hard to  effect when  pelling means which can be
manoeuvred, 80 the directions of the thrusts coincide with  over full speed
and dead-slow speed, by the longitudinal direction of the hull.  handling
only one lever. By the term "twin shaft Z type propell-   According to the
present invention there is ing means" is meant a propelling means in
provided a twin-shaft Z type propelling 40 which two propellers are
supported onswivel means for a tug boat, comprising a vari- 85 mountings
and connected with output shaft-  able slip. transmission means for
connection ing of a prime mover, means being provided  between the main
engine of the boat and whereby the propellers can be orientated on  the Z
type propelling means, and control their swivel mountings to obtain a
desired  means for controlling, in operation. the 45 steering effect.
amount of slip for said transmission means 90    2 when said main engine is
operated at its  111 which engages a bevel 117 on a shaft 115 of a
propeller 113. 



the twin-shaft Z type pro-    The shape 107 and the bevel gears 111.
Q ipovided by the present in-  117 are covered bya cover 119, while the
5~vj ;venl  h, t force of the*' op'e&ls -  ved ,ies 16S, -o  &W.v e-red "
aith - & JQ is -, bd14  It  tioling the amount of sip  other cover 1.
IoftrfU    fth provided between th          T6 se ml d portion of the cover
119, is OiaISi &i'       propellers, thereby mak-  secured a worm wheet h
enmeshed witihz hi~jt'~ X    be lobtain dead-slow opera-  worm 127
arraAne&td be driver'b6  anidtdv' 10 tinv n 'changing the orientation of
the  125, through the medium of which the pro- 75 propb -s It is to
be'noted that, since  peller 113 can be ro6te trouiigh36W about only the
required amount of thrust is gen-  the shaft 107.  The'above described ar-
erated by the propellers, the aforementioned  rangement ig a so-CIleod Z
type propelling eventual accidents by the water stream which -iieas.' ,-
-   - e*- 15 have been inevitable with the sonvention!4    Referring now to
Fig. 4 which. schematic- 80 propelling means cdnifairly' be avoided:  ally
shows part of a twin-shaft Z type pro- Further objects and advantageous
feat-  pelling means enbodying the `present in- ures of the invention will
become clear from  vention, reference numeral 1 designates one the
follbWirign  ascrptiof rtikenm  cdnjunc 'of the Z-type propellIngmeans, 2
designates 20  tion with the accompanying drawings in  a friction clutch- 3
designates a main engine,  85 which:-
4-designates an input sift for the clutch .-Fig. 1 is a schematic
illustration show- 2; 5 designates an output shaft; 6 designates ing the
manner-in which conventional twin-  a manoeuvring handle; '7,8 designate'as
shaft Z type propelling Means aret controlled  interlocked 'with the
manoeuvring handle 6; 25  to provide dead-slo'w o~p~eration. '-~   . ' 9
designates'a' micro' switch for issuing sig- 90 Fig. '2' is a -schematic
-illustration showing nals for'eengagingand di engaging the clutch; the
manner in which twiin-shaft Z type pro-  10 designates a control`vslve
adapted to con- pelling means according to-the invention',are  trol the
slip of' the clutch 2; 11 designates controlled tb -provide dead-slow
operation.    speed contr6l valve for' the main engine 30    Fig. 3 is-a'
diagrammatic side elevation of  12 As              a            valve  95
one of the shafts of a twin-shaft Z type  adapted to supply air to the
valves 10, 11; propelling means according to the invention.  13 designates
a clutch-actuating valve elec- Fig. 4 is a connection diagram to one of
trically connected to the micro switch 9 and the shafts of a twin-shaft Z
type means  connected to the slip control valve 10 35  according to the
inventiona v             through' an air pipe; 14 designates an air 100
Fig.'  is a cross-section  view of a fric  conduit adapted to pass air from
the slip tion'clutch employed in the means accord-  control valve 10 to the
clutch2 thro ing to the invention.    -    '           the actuating valve
13; '15 designates a speed Fig. 6 is a diagram showing exemplarily  control
piston adapted to be operated by air 40  the manner in which -the
output-shaft is  from the speed4control valve 11; and 16 105 controlled.
for regulating Fig. 7 is a diagram showing the relation   desiesd goveth o
aapted f      u ship between the'- revolution' s speed of the             m
ei. main engine' and the horsepower absorbed    Referring now to Fig. 5
which shows the 45  by the propellers.'       -      '-- clutch 2 in
detail, the clutch 2 which is of Referring to 'Fig. 2, there is shown sche-
pneumatic type comprises input and 'out- 110 matically a tWi-shaft Z type
means' accord-  put friction discs 16,17 which are provided ing to the
present invention; it will be seen  between the input and output shafts
4,5.  A that for dead-slow operation the orientation  series of
heat-radiating fins 18 are provided 50 of the propeller 'shafts is parallel
to the Ion- for radiating heat generated during the' sip- gitudinal
direction 'of the hull and that the  ping of the discs. Numeral 19
designates a 115 resultant thrust vector F 'of the individual  clutch
piston which is communicated to the thrust vectors F1, FJ, is also
parallel' to  slip control yalve 10 through the air conduit the"
longitudinal direction of the hulL'  14. 55    Referring now to Fig.' 3, in
which there   In operation, electrical signals are issued is shown one- of
the shafts of' a nibAns ac-  from the microswitch 9 upon operating 'the 120
cording to the present -invention, reference  manoeuvring handle 6, and
the'-clutch-actir- numeral -3 designates -an 'engine; "the outbut  ating
valve 13 is- switched to ON so that of ,which is transiltted to an output
shaft 5  air from slip, control' valve 10 gets into the 60 through an
input-shaft 4-and ac dutch 2. clutch piston 19 'which 'then pushes
the'fric-   - The output shaft 5 is: p'roVided" at its enid  tion discs 16
and 17; The arrangement is 125 with a -beve4 kear 105 which engages -an,
such that itie force exerted by the air on other bevel rear If secdred to
the top end  the' clutch 'piston '19 is varied as the' slip of a shaft
19.X. The shWaft'107 is provided  control valve 10 is operafr4 b e fiandle.



65 at is lower en4 wimh another bevel gear thereby the 'contact pressure
of--two discs    3                                      1,485,800
3 16,17 is varied to provide different amount   For example, any
transmission means cap- of slip.                                able of
providing variable slip, e g. a hydrau- 55 It will be understood that the
speed of  lic friction clutch, electromagnetic clutch or revolution of the
output shaft 5 can be  hydraulic coupling, can fairly be used in 5 varied
with the speed of revolution of the  place of the pneumatic clutch. input
shaft 4 kept constant, due to the pro-    At the same time, it is possible
to con- vision of the slip control valve 10.     stitute the clutch such
that the amount of 60 This function, which is. usually effected  the slip
is increased as the force exerted by when the input shaft is at its Minimum
the clutch piston 19 increases, or such that fo  speed, constitutes the
principal characteris-  the amount of the slip is decreased as the tic
feature of the present invention. Namely,  force of the clutch piston 19
increased. owing to this feature, it becomes possible
65 to manoeuvre the boat at dead-slow speed    WHAT WE CLAIM IS:- without
changing the orientation or direction 15 of the Z type propelling means.
1. Twin-shaft Z type propelling means Referring now to Fig. 6 which shows
as  for a tug boat, comprising a variable slip an example the manner in
which the output  transmission means for connection between  70 shaft 5 is
controlled by the manoeuvering  the main engine of the boat and the Z type
handle 6, a shows the position of the handle  propelling means, and control
means for 20  where the clutch is disengaged, while b  controlling, in
operation, the amount of slip shows the position where the clutch is just
for said transmission means when said main engaged. It will be. understood
that the  engine is operated at its minimum speed.   75 position b
corresponds to the largest amount    2. Twin-shaft Z type propelling means
of slip of the clutch while c shows the posi-  as claimed in Claim 1,
wherein said trans- 25 tion where the slip of the clutch is zero.
mission means is a friction clutch arranged The speed of revolution of the
main engine  to change the amount of said slip as the pres- and the amount
of the slip of the clutch is  sure of a fluid supplied thereto is varied.
80 designated at d and e, respectively. The    3. Twin-shaft Z type
propelling means symbol f designates an area where the handle  as claimed
in Claim 2, wherein said clutch 30 provides the minimum speed of the
engine, is provided with heat-radiating fins for radi- while g designates
the position at which the  ating heat generated during the slipping of
handle provides the maximum speed of the  clutch discs of said clutch.
85 engine.                                    4. Twin-shaft Z type
propelling means Fig. 7 shows the relationship between the  as claimed in
Claim 1, 2 or 3, wherein said 35 speed of revolution of the main engine and
control means comprises a clutch actuating the horsepower absorbed by the
propeller, valve, a slip control valve and an air supply which horsepower
varies according to the  source.                                90 position
of the handle 6. The symbols C, C,   5. Twin-shaft Z type propelling means
and g in Fig. 7 correspond respectively to  substantially as hereinbefore
described with 40 those in Fig. 6.                         reference to and
as illustrated in Figs. 2 to 5 Thus, in the range between b and c, the  of
the accompanying drawings. horsepower transmitted to the propeller is   6.
A tug boat provided with twin shaft 95 varied by changing the slip of the
clutch,  propelling means according to any one of with the revolution speed
of the main engine  the preceding claims. 45 kept at minimum, while in the
region be- tween c and g, the clutch does not slip and           GEE & CO.,
the horsepower absorbed by the propeller is      Chartered Patent Agents,
changed by changing the revolution speed of          Chancery House, the
engine.                                          Chancery Lane, 50   It is
to be noted that, although a specific      London, WC2A lQU, embodiment has
been described, the scope                  and of the present invention is
not limited there-  39 Epsom Road, Guildford, Surrey. to.
Agents for the Applicants. Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1977 Published at The Patent Office, 25
Southampton Buildings, London, WC2A 1AY from which copies may be obtained.
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